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To Froff?a<-or "^waixii Jrttjss {■rilcRVf’lcy , v /}'0 w-io 
Instrup.sntRl in arousing our Intermit and encouraging 
our stuiy ind work on dlffonsnilal Ihisrsial anflyoloj 
who prorlded a dej'l cf the background 

jind biollof?rfirhy ; w^‘0 ullowea ua coinpleto fraf^dom In 
c a rr 7 1 a*’, out our Invc a 1. 1 f /- 1 1 on » } h ad v/ho Turn 1 r hod 
lojch ^ififtistsac® In obtaining supTlles ond s'.rpl^f: used 
wo Hr o (TO r t gr !.* t o ful . 

To <^ 98 lstant r-rofoBRor John Trail. Kun^.-or, for 
cocporation In Indoctrination Into tho opora^lon of 
tho t.«£tlnr; «».iUipr>ont ucect, and Gor ap.r.l s't ';nco In 
ensworinr the many cuectlona which croBo durl nr the 
procesB of .-jur work, wo ais.>o exprosr. gratitude. 
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This pRpfflr <l9Qcrlbo3 eortoln r<>fln<*?nont'’ of tho 
apna.rf.tue !\n% proc^ur^j ue^d In dlffaront lal. tJnr'c&'l 
analy»jlc; of clay n^lnarale, nrio&a rof ? ‘*ro 
eined at fit.anlardislng tho conditions within the 
sample holder celle so an to nlnlralze? exrorlnt'rr.'^nl 
errors, #-'or-e laportont, thlR j^aoer offorc ovUionce 
:.h't, " housh tho bane Vino cf the cUfforen'. 1 nl thcr- 
»Tol curv!? 1 g dlcplacoo frnrj sero millivolt line. 

It 1 not necossnrl Ty parallel to the ?. 3 ro '"I 111 volt 
line. 

‘)1 ff 'frential ther’t^*'! curves t-ro f-xlvon for oteted 
weirhtr- of p.^vernl or the f tand^ird olay -;lner;.'l Tho 
results of cllfforerii isl .analyc!'-: of four un- 

’>-:nnwn clay scMc aro glvon. 

Vhie pat>''r anclyzo? the data ohtalnoil frorn a nui^- 
ber of tosto ar.A cooslude7 that i riflccur.*»clos Inherent 
In tho d I f ' jrorit ! ah ihanral Tnethc-d an'<l,y nlc proclu'^e 
the ui o o<” thi« tuothod ^or iuantltetlvo <?n?.l.fo1a of the 
clay ;dr.<frnl cow^ocitlon of colls. 
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I ft.krt Alb'iny Olay - 152 ’ Oopth J> 

Lavc" Albany Clny - 'dj ' beptb 3 



Jamplos with then oven drlrd for 

24 hour* at 50^ C. 

Lake Albany Clsy - 1*3?^’ Urpth 1 

Lnwe Aibviny Clay ■> 5?. ' Oopth 1 
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In ndlltlon to the above, ntn© (9) tbemornrarsa war© 
obtained for Alupilnc veraur ftlnmln-'', •’K follows: 



even T-rled (for ?4 hourr. ’.t 'jO'^C) vs, 
(24 hrfl, at ^-O^C) 
brlad at TC0^C-4CC'^C vc . 
f?C^C) 



^an rrl®d 

e 



✓ 






Ovftn dry (24 bra. ot 
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Th^ d If f‘?rem 1 r 1 th'sr'srl 'set.hcd of unalyols of 
soil cftciplos has ae Its purpose the Identlficatlor. of 
the mlnoralc (clE.y nlnoralc or other ralnerule of '*cln.y- 
Blae” purtlelao) present In the soil, nsiA a dQt!^r::.in- 
at'on of tho relative abundance of theno tRinoralc, 

The /rothod oonalsta of heatlr^; at a uniform rate a 
sacpls of the soil and a eljKilnr pawple of an Inert 
eubPtance from room to:Dpersturo to over ICOO^f. 
thlo heating process, changes occur In the structure 
of the vo«i partial os an<l t his results In tVte release 
or Isblbitlon of hoat» >lncQ there are no structural 
changer, in the Inert ">&terlftl, a aoaaure of th© changes 
In the coil Is reflected in the difference in topper- 
Ature bet>reeri the soil and Inert aubst.ancG nafnploa 
orooted by the therrsnl reaction of the caoplo. TMe 
temper'^ ture difference la meaeurod by a differential 
therrsocoupie. ^ach mineral he» a characteristic curve 
of thermf*! change (l.e,, difference In tean.pernture be- 
tween soli and inert ripterifil) versus te.-nperature. 

Identification of the nlnernln presort In n samrla 
of soil Is eoconpllwhed by comperlnc: the dlfforentlol 
ther.T-^1 eurve, or tbermoFrw'a, of t}m aoil tiCrtncvn vlth 
curvefl of hnown pure nulnerajs, hor© detailed discuss- 
ion of tho thocretloal baelt ror differential therroal 
analyolc can b© found In theeoc prePorxted by >:erritt 
and f-hlte In 1^51 (D» and Moni'lnn urvS ‘Miron In 1^50 (2). 

(^) 









rr 1 


7 ' 


-1 1 . ft ♦ ' 


i/V 'TrlM 


j ' 




r 






■ < 


, ' c- ■ .’. )r*^ 








^ ! .‘^ T 


U t p« '.** * ' 


re - 


r .' 1 '’'-‘t >" ■• 1 : 


f ^ 


r 


:.'Ti j . 


V ■• l» . 


':. 




: . ’f 




r^v*. 




; ! 








.‘Tie.- ’ 


• ‘*u’ r* 


• jM 1 o^ 1 


> ot. .; }-i :• 


1 -\*'J ' o{ 

' • ' ■'J 




P , 0 


r, 


/ ( 1 e*i 


1 V. 


Ui - \.y 


i' ^ ^ ' > 


M r 'rv ; y j >’'neter 


a ' 


.> ; 


''r.cir f 


or ’’-5 ■' rou 


f ^ V 7C ^'“'1 


int 


'! ?r 


* 


'I'fi 1 v:'a 


ri vj' 1 ' f *" 


' ** f !T *. 


'■' t ' /• t 


b-»‘ 


w^'‘.r 


* i *•*! * 


• q>*-; 


0^ tl 9 


**. e 


ar ■ 1.' Mn- 


.1m t' 






r >-* < 




:)lo 


. u-'-\ 


^ V I* 


.1 r. ' 




1 ^ rv’-n 


'iCOU, 1 i , . 


0 tM 


k. 1 9 * /' * ’“i r i.'ii *7.9 




-u- , 






cor'l 


1 T' C-CC 


’’ i' , r' • * ^ ^ ^ 


C 


\ -*• 


' t C ' 


C ^ ^ f r . 


Oj ■; '■ rc-M 


' 1 , •: p- 


* : * Iv ^ * y 


O'* 


• V- 


V- • ■ I 




* ' 








‘ . /I 




- 









. '■ i.-.v i C".''i ' ‘ U'-? '.t ly , o r, ' 

J V". ''j V. r>T, \\ U '** ' •> 

I oj.' . ■■ ' e c''‘"3, 1’ ' o y • *r ‘ '> I'rtf- 

t' » \r\. ■•»••■ ':d 'j-?''. loc. 0 ’> r i‘ " 1 t u ' ' :■ * r..n 

n ’* f :)\' “i lO ■■ • ' •''■'.'T-o- 



cr 



r.oo '.r ■ -ri 'o . 






•» “I '» :> / ‘ I" **> * • ! ' V ^ ‘ 3 * 

.u'i r ‘i'l ■ ^ _ .1.1 ’ 'i. I',53 •> .’. *• ; ' •.•I'-. 

*.cu' ??• vn» cor^t ruct «).i ♦iior^foro, ^or 3 r)'4rrn2' r?" 
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t'-'» th*f r.Tocoi-.olP.'’. of fj' 

.1* vr,= l.c:i.:ecl for •ir.''.: ra.^x. r-.li >r- ocn.^lj' c of 



L6’. '■* , 



v’l ‘.oh I'.ir ' :■ coo'"; o''t ■?.* ' ' ' 

V.. 1 '■-y.'h n 'lult’lolo ;o&li.ion owtlcn tr o*o‘'' ot* 

\ ./*'•'> It.ox'i <fic ?*- ,u ei' Iri *L?9 ds-jote r'Cli«»r. A cor;nX5n 
l.f vol* ’'lu:. hi It'J.t LX.~’«:y uu^pl'. ■♦•*••>-' to** c'/hr^’ri* , 
Tclo ;• pf'on p^'f 5or.ii'=‘’''tly o'l'^ec) *o 1’r /i ? u'p- 

: or ' for ui > in <11 *■■?“<»' i* on 1 1,-:- 1 ir>or "1 oonly*'!? 

o'* fi , 



■* > isornt ! cfel ro xi' tb'' « u- ' b?* oon- 
•iloorTt 5?'! f I :‘f or-onl '. _ * lo.Ttl' vll’ ;?o ti&- 

lot«>r., ijcvirvor, 't ’ r. ' cr.ccrt i nt ^ n hors 
ro »uirfi'^or-t t' If tro r.Gi’oe-r'ty tbnt 
bho .s"(' , •- ,:.ocirin , ono C'CO'luot I'/t* y o'* tH* sam- 
ple b-9 6'u^ 1 to thcro of 're- ir.-^rt rt . ':;or<? 



proo* ;-l I V ■ ■•'x’e .'iocor ••; ^rt on r'~r*^r''-< r.lstt 

a r,p np' , voJ .1 rxllo, oolnturo content, f'r.eci'*lc 

ijx’jvl'y of boln th« sompio r-nd r'r.o ' n<“rt stan’-ixi. 
ro rticlo tiro, ir, o?f. tvTo con* on t anb lb”* r?lo**, r-r b.»- 
twoon ^coo'flc >;r‘ivlt*«c arc x*rr.t roi 1 o'! V>y •ffa * o'’t 
propo'*i! ' Pul tho vol'^ oar, to If nor^o'oy px^r'*'*. * t o-l to 
v-ory C'^rnt lox'RYsiy f'noo of rn’CT 1 on oo 'n;.' ♦ In 

vr< orl» bol't*err c jll^ 3e acooo’" '• icV.cd ert/ by vlbvotlnp 
tho holixA.-, or ta-.pJ.Uo. Ir.provo tho cu- 

<ii£Torcy of j'«sulta, #» rom wyr 
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■'V« reoorc!!*.^ tote.itlos<itC'r producct: r^n nlmout 
ccrM iiUouj'. lot oi t.'-"'r.vlc tc'crfjr^turg d^rr^ronee tsej- 
t>f<^en sfisrl;? ■\r.C tufti-t t *.* tid '» rd . "^ouph cosirc.rlr.ons of 
t.Po t! '.rr»»1 c!o‘ j’‘’Ctorlat '.ct of f ho v'^ri.oue jr.«.torl5i1 s 
^r y he r?* ’9 ''r. t'n t barii, of thoeo 'lotu but the- plotc 
c.r« iuconvonl entlj \ftrpc '’•rd, for ronsons to be <iiB- 
r.ucso'i Inter, not. porfeefy cocpfirmblo vrlthout rodl- 
flc' tl'-’n. thin .roni.-.;'n It J. ’ neconcery to r?'’JCfl 



ono>5 plot to E. cori’octol curvo of dif '^eroritln I tonjpera- 
turo ( exT,ro milllvolta iruluced In tVie tllffer- 

cntl'l t.horooooj! 1 - 5 ; versus to'^porr tur® of tns n'-nrle. 
';OC.nu“o ' i><? i ooni'. Ion of ths r.oro nVlllvolt ?i.lnc .‘-lilfta 
fron run ',o r\i-' It le lapmctlcnl to print too dlf- 
reront^'*! tts“”"er'’tur® ooelo on the record ty.epor nnd 
t -io orerf*tor ni* t by »■'.-« other K.nnnn ncusuro live 
T*g.nltc'lia " h- vo'tH'-o, "ho "uthorr hr 7© 

feun-' :.h> ^ tl.^ ; o t ;iot ls'’r.ct jry ^ r.**. ’ of ao.:v thlti 



jc fT u.o-ir' ••••'*■' ? •« trrn*.»r.oront over*l«-.y , or temrl «t.o, 
of ■‘ho vo'’t'» '-‘C»’le over th» rot ^ntto'ceter record. A 

acfvte In thuc provioofl for both .- -''tu of :!• ta wliich mirt 
t-e i fro-' tho Irr"*. rureist record. ''he tonrlnte hne 
tocn ccntrihut.oJ to the e ^u1. lor.cnt of t.ho laboratory. 



17 ^>C“ AT”? ••:•• 

In occord‘;nce vl’h *ho r''CT~T.*'cn'lHt ! <^ 0 ? of J'errltt 
vnf /hlt« (!) one rf ^ ho ItMC' v^tt furn»»ce& wr.£' robullt 



1th n Tr. vl-^'.v r. r tt,o 

«.{p^:*l«noa<3 by i-crrlt-t nr.} h!tr; onr» 
t'xrn'^oo not cor>v >"i , hou»v€*r. In v^rl'^r i. > pro~ 

vl‘i^ Q c'.-’. *c t-n th-^ of i’ns t-.ro \7^'> \-tat' 

furnsc'^c-, ..^ 'roj by I*'crritt r<a;t ..■■r>H«^, *h 0 
o 1 r f 1 ^ 1 ' t. Itf ‘i r {'‘ft I7fi0 yilt o ’ .3 ’> r%r: ?r r.»i.J '’ftftr 

‘‘ n^-’ 2 b/» '* *r-~^ rcr.; : ^ conr-ft usntTy tht^ rr‘?j'5tnlny, 

l''C7 » • ..t ^uru''e' V.H - b^jon c'-r ' -rt'>5 . 

. ~l • •' - ) ■. f 

•'r.'l iilti? orrrloyifl exj~'»c yl&nft 



1 ". r* r 1 :r: of 

}:.roYlr! ,;rs'. M-- f*- 
‘•I t -rso • w"; 11 - 1 ^., . 
t 't th'? 

MiO ' «j.. 1‘ \7’.ty O’ 



{ h «r'’ occtipl ftS~“”-T rrr o’"! "! y bocoo'^" cf 
ot or’-' •^'! ^; " orl ?.' c o v.'l \ h '^ct r1 c?? 1 Tf>- 
■'xy- cctyl«r.o orc-’ocQf r. 

lOlnt cf conri-»<?t vhlrit df^croanoc 

' tf' t *’.-,rr noo”"’ • tv^ 1 ;'^- O'Albor- 



rV'wtnJ O'::'*/ -jd ther -:or'‘- not 

Irvly ’-or-;) rn ’ 1 ; f- f -'r ■‘oc 'uo'i '« ’A'crc 

; i'O ’.•^c'sl by u-^. ! ’'«* .^rJ r ic <■ rt; fu. 1 ’j.’ tl o oiidr. 

of 13 '’ iroi' to-'-'^thn-r . *ho ‘ • or oocovivlo vl »•/}•-. 

wc+r-' i...')' or O’'''-* '’l.ftot ro '’ <5 or»<l c of 

r.;.TOury .; b' 5 's.."i^ >t{ Ir, *t ut-ncf lof oil* «' tl.o ot'. ’‘o 
.floctrods. 

f M ’nluc'»d by ’■* nc*c.r cont''i'i. b*'’- 

t*rfo'‘n ‘ ,j(» •“•iGoto'oooe >'ndtT tti<! ■'ur''»»<-o tbo o't 



t. tnt'r ‘oc'ojl*? , 12^ •‘/oib, our- 

X'ent i curc* '“irc^ uao*.1 , with »ipproxl Lv*.t#}ly ^4 Chtrse of 






\ 



t'^nca Insortod In tlio clrcuft. ThlP of 

w<i1dln^ of the th'^risocou/l as prci\:cod v<*ry setl. africt ory 
bsa.1t: r.t tho Joint. 



UC) 



In the if t.her.'r/’l rjroc-3fiure , tht) 

:)‘»ratur<^ of an in^^rt Qub^^■^nc^ in ta-^ar. ca tho t«3i- 
p^raturo of iTio v^nvlroivaont of tho +.h.?r;nvilly *’.otlv« 
£nn..'.le. "hie f'.ct, tO£J«t.ht>r with tha obeervst 1 ens 
mat’® under theory, peralt the lletlne cf certa'n 
theoretical re .■ulromont a which ^ni^t he t,s‘'en into con- 
sldoretloa in dlffer'='r.tl thar^rl rn?lya!.3, Th? more 
inoorV'nt of { re ;u* rereenhs , r o Unt.ed by ("), 

:*r? TC follow'o: 

I. I he Kssi:, fpoclflc heet, "nf conouet 1 vlty 
of th© eaiTirla muet bo oqupI to thcGe 'he 
inert rsatoriol. 

?. The beole of the ther~ocoui lor m'.irt be 
locr.tod at the C''*n't<'rc of the s«:Kile rrd 
the Inort etarils'.rd, cr re no’ r ‘ h'? e-'-oo 
rolc-.tlve roi^ition ‘u: ;>or. siblo. 

J. The inert ;n‘5t oriel emet bo truly inort.. 

♦1. Vhe T i.r.-lo erri ths Inert noterif*! inu't bo 

hooted in en infinite th'^rJnr.l r.onomrol r. 

"’he reservoir, cr hoVior, rciurt bo oyo/'otri- 
cil vlth reapect to the oajrr'lo nr.’ inert 
coll r- , 

*' . • 7ro p'^rtlclo i~lsc? ->,oul-i i>o ro.ali. tc 

'tr c.i or't iir>-ci'".c gv:rf?co ca pr.'.ct Icable . 

Ir. ' he ll/-!:t of the'.; 3 thoorotic>;l re'iuiro’ri'^ntJi , 
in fjonorui , the rroemiure.'-' ur i-econcicn'-led by "orrltt end 






(1>, w<>ro fon cv^T.-] In Invar-l ifr&t* f'nt^ . 

Cert 1^1 r. c}i‘»n^a& vore nUA.ie !n tho rocovr;-’!9r.<5<?d r)rocodur'>, 
bccriuao cf thQ o ,ui orient chPiv’«»fi r»fede bv the fiUthcre (neo 
xulpaent ) . 

ihe urooedure followed In this woi'’c, wjtf rc followa: 



/■■ll fcaoirlcs nped In InveetliryitlonB vor® 
ri5-\d® up of elr«y p-^-rtlcleR pt^r.ced throucrh ?. 200 
^nosh r>l-!>yo. Tlile ^l/.e weis vu'ej la the Intero^it 
cf uni fortuity , ?xnc to r3ij!<ove pr rtlcloc of lnr<?er 
then Ini'r'e cley si/.ee. 

In .addition, too SOO-p.m «ra‘n ^Is® \;eo 
used to obtain <*.s l-'r?*© r oi^eclflc surface an 
pr-actlo«iblo , eni to Incroaee tho eurfaeos of 
contnc't between tr.o tyvrtl cl os , vhlch In turn 
irscrex32od tto there 1 c rduct Ivlty of the eajj'.tjlo. 

, - • •• ,-y. rvr» 

It .leclra'olo to ?aslnta 1 n ‘he vhnie 

dif Tere.ntinl ♦hemal nTml/;^! :• proce'luro ac n’.mtle 
sm* rp ^rd f*oar’hlo» tp yl®w of t’n'a 

t® Oxli'e-neril , no ^r“atrc»''t'^ont other '■.h.''u oven dryln^c 
at -^|oj5 c*\i anv of ♦?>« fi>>c{’lo6 ucod In 

the testa t e arr.lve n* standard curv-^e , xtn.l to 
dcter.ulno th® of recto cf .'vi.nlxfuroa of Inert 
"til erlf'l*". . In t.he •‘.t.te>^ntc to 1 dent 5 ‘■7 ♦ho ur.* 

. r.cwn clay o--Tpleo, however, th^ h«<o • l'o:iny Cloys 
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wero tr*9S.tad vith to r^raovo orp>i=»r1c 

matter which aprenrod to t« prasent In the 
Initial test run* on these »ateri''lc, 

.iUbJectlr*#- the cXny newtorlalo to be tested 
to roIfttlT# hu^lditlos of 50 percent, its recon- 
tnendod by l^anbe (5), would e©e.T: to intrcdvco 
Bevor'il poaalblo orrore which would be difficult 
to ovorocne. upeeiflcally , those nrob-iblft orroro 
nppoar to be in th# nnsount of tlrae nocoscery for 
R clny p^ooa to rench ’sclstui-’o e'uillbriusi under 
tho >nowr. hursidlty. Chrerc'‘alJ>g these probable 
errors seoma not only g dlfflcu'’! but would 

be ti(se consunlnfi, as well, which arpenrs un- 
justifiable. 

It was doeood unnoceoflnry, rslro, to use 
other pretre>ttE«nt isethO'da, except In the epoclflc 
C3C«t , Dontioned, since the thoreo{<;ra®fi In all 
but one exh1.blte»l little or no evidence of 

ora.anlo or other forel^^.n sa«tter. 

‘J.ho hefttn<r rntoc recoKaended by o*hor in^ 
vemti^>'<toro , Lembe, Houth and Pavidson, and others, 
vnry froc 10 *c 15®0 per minute (600 to opqoq 
hour), with To*:t work bain;? done at 12.5^0 per 
minuto (750®C per hour), ''errltt nnd '.'hite (1) 
however, have dettr^'lned that hcatlat r*^tea of 

(i;^) 






oet* b-"'ur :'cr the 17!‘>r ws+t rurnvc^e, '••r*'! 

. t. °C rsr hear* for the U"- 'C watt ^rrAce th<r 

be ^t ’ riv'; ratot- to be uj-al vl»h ^‘■;e ©'ulp- 

utllloGJ oy Vr.o nothors. '"‘or tlila reaflon, 
the hc".tli:r ret ea ®;- roce.T.'^anrio<i by <&r"lt t arri 
i.lte vera uacc\ threur* -tit cur vor r;, 

L o * i k 

jiH© coi^imonly inert Etcndli’r-cl inaterinl, 

•n-' 'Vie «.'t9.nd frd uag<3 In these 3 onr , 

oaVc!nod aluialmin liydroxldo, or alumimi i^r(^viu<n. 

3i u'.,lnu’“ oxide). .• I'tor nreJryirifr the nlurnlria at 
t er^T creturoK of 30 - to the ra‘5*'orlAT wee 

'■■ e t dr;^ by rl/icli*r it In the oven *‘or future 
uee. "h-'* riT-'v-'nln'^ thur war in *ho oven for 

perl'^v i v» tylr;' f ru <) ic •orera' •c-Tc'-r. 

,fdbe vl^) ;'i‘' •• c-^-'ted ihf^t * .iv nfusiinR 
ur ,rcliitui-o vo**y r«adl"';/ fro'r th*'* it o'or/ohera , 

')/, > .' -r *^V1? roGt? 'n b^» orrheatr-1 to tt leot?t 

^nC^’V, "ri' then cooled, wlti-in n '’•5W hourc pre- 
vleuo to O' rh toPt run. Ho furtiior t'-tec thr t if 
t.il-} •et"’ r,->l *■ I' •-• r‘»i'2ov'«'’. of ndforbod vc.tor 

tV.o 3f ^nosodly Iriei’t u.-'-t erlnl would vlllnt«> T.h© 
d of 2 oct i of thR}’.'© ’ro'U' ceuro-j by the ro“ 

r 0 */' V of f'^ac''be.*’ wi!t*-fr fr^'n t': r tori ra’-'le. '’.‘he 
*, •^.iterl’i’: thus pr'^t root sd , v»r u-m in the 
d \ fferflfr.t I'-t t horr.'’ ' «n'>lyrlo o'*' ?r«r?rlo r'^torluls 
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; tX, SC purc^nt rotatlv'* ••' 1. ty . 

Jr.e 3utr;'^r5, It) v>h<^'^h?r or '~-ot th« 

prr'»,j’r.ut,m»»nt r<5C0'ft'i>9n£j9d by ' o'nbe ve.« r*’- ■ulr'?d , 

aov'sro'’ r>-n£ of aTu'iJr.". v<?rruf a’liifslna, 

'••otr of tho hol;^»r wltb n"'U-n'na 

ov^ri ■’t SC-^C for aov-nr^^' '’oyo rf’or initial 

rrahoci ♦•. Inf "^OC to 400^0, rsinl ♦h'^n wirh ori‘> c?'', 1 
of thlo o'ltn?; f i tori'll v'»r‘’’ur a of 'ilv'^lny 

oool.f^c5 from tho '^00 to hco^'' ure. 

rho rovu^tc '>r'? rocordsd unior for-c’’ uf'rlcnn . 

• he ulumlna Ui'S'*^ to those ’ nv'?."* i.-'at 'tens 
wa' ;^*rriun:3 *o riano a 2VC r<3sh c3. evo, to 'raln- 
l*-:':-. t h'"'- thorml con<?uct Ivity tV;o 
.‘inc t(,.v# ft':")?!© a? nearly i»-ue’ no roaftlblo. 



r.o ■'•• :'••■ 'or 3 r. tho runr '■• tr*’) of 

‘<nc Kn roth ho cemrlo rnl ♦ho alu’nlns 

•■‘iro W'.?1 ,iOO (-•:; U « rieor.oat O.OCCl ff^.v . \g 
recoT.r'onio 3 '•''orT':*t an*i \-h1to, n «?» — r.p,(^ 

t V o ir.ort nrtorla' . '»ro O'^ua’ In In nort 

to.tr. I;: tlr' oor^oe of tho oral!- wolr^t-, 
flr’iont vfcf to th'' rr •oo'*'! 

^n-^rt rol^, to or.ou.~h 'Tr.-’ to rovor 

nri'i f-'urrountl th* th si'" oc'~U''4 o bo'^’r, '3u«'' 

•I’v.'/U'it 0 of t ho s3.»ir:i’'.n - oro A'Mod. t o'toh coll 
of t - * hr'. '*er, j:rovor!t too .*ror.t a, V, s; Iron r;oat 






of thf» I '.Tie. Tha 'vlu’nlnc rn-! the Eftrifl 9 

ware thoroughly srlxed, to provide a homo^jonoxic 
WiKs In the e^'tplo cell. 
ccyy; frf:? £? TK^r~'* y; - r.’iTis.T, /rth 

Ac. h?r been noted under ^nulrrcent* e r:\ra 
wef^ used to ccr^pgct the r.Dn:ole «n5 n^urc'ne In *xn 
•jtteitpt to obtHln unlfor>a ienPlties. Tn add'! t Ion 
to r«»’tln 5 the rMa on the for nprrox- 

Icn.'itely ten Gecon.d», the holder hsb tapped vliTprouely 
on R h’^-i'd , rir!n nurfsoe Bevorel 1 ltre« , to Ineure 
th«it the therriocouples ivere thorou>rnty Imbedded 
In both the alumlnA snl *he rasiple. 

--rior to ill ling +he col la of the semplo 
h^ldor, a cljoci^ vac nr.de with th^ circuit tester 
{r.9o i;«:'ulprc«rit) to verify the fact th"-t ill the 
clrculte In the ermrle holder './ere In working 
order. 

In ertdltlon, checks we>*e made to cce that 
the thoroocounle besds v/or« located In the centers 
of the colls, or In the a&njo’ rel-atlve positions 
with respect to bctli tctnrlo end alutnlnn. 

Jy tho steps In the procedure recorded .'>bov«, 
the vuthers nttenpted *n conforra to “he thoorot Icfil 
reiulromonto »© stated by hambe (^0, 

( 1 ^) 



The only re'^u rotoc I -:ir.bo ^lo not 
oDVflyi'j ^bov*= 1. tte oitline •" prooe.iro nsed by ihe 
o’U'or. or .sq'jire' 9' t ■ 3 -nd 4. ie; .. re-..',nt 3, th_t 
c, e i;<Tt ’-.te-'i-l i ist b; trJ.v i..t;rt, ill l.e dis- 
c issec .o :cr ineer Obser . - ti o:.s , 

> quir 8 ;: 9 r.L 4, ' jn j ; ."'..i . e in*'! i te t;err,ol 
reservoir, us to bt oo -.l'-.-- ^ , • inoe *he 

•..01 ! tr 0 .i.ec ./or: ;j.._^r^ti ..y i.':- 

si_.tiii ..It; .'nryeot t. ..-.'i nt uf .:e -v-...pie 

hOuJsr. -^opunoix IFI jr.t^ius lio.:s ... on 

s.ov. oi'i.t to r-ist - 0.70 yr-.... £_. .r. of ol>^y 10° C. 

requires l.cu- Oilorij^ i, l.-I this qu_i.'.ity oi' r.eut 
is s.rri''i nt to o unye the te:. .; 2 r- ^ ..•■•j ol the .eui'r.''le h .leer 
only O.o6^ J. In ot: or ,ro- ut enou'...e i..j reuction 
saffioi r.t t. vuu e •- 10° 0. d ii'feryno t i.. L^l!:v>o^^..tur^3 
bet’, eon ^u;, ;,jO • ei nau*'! o J. : cool the se ..nlo holder 
0 .ly 0. jc° 0. 1 i were ..j ..uu t inr at fr v.. the 

f. -ce. -li.-, -^1 s t'o ^'-ct i -t l..'. hot Cij’nuoe 

is icselt _ ’.‘■ 3 ." .x -e v.r\oir iu'icut s tl.ut 

* •i."o.~ic./ t 1; ^u.o''. x_ xcx' -,1'ixj.ed. 

1 ^ 

• i'tar j_rp_eii3. •‘^ot x'k.:-, .i:- . ,rs rir 

.....re :c ;:r ’ j !’ r ’ ^ ■ 'o L • 3 0 j t > 

to- per,., j .. It ’0 111 . J..L. w.^iri , theref-rc, 

tj eOx o cte ciuos 0 ;*• - xrir'. nor’ ^ j. 






worli vltn the thr®« furnicesi ovaiTable. lo?C!p 

docronao la rh% tl.-'O rr tilrfjd for covlSnt'i t.h» 
rurnac« obtatnad by ustlap; u fjtnall labor*'-*ory 
clr carapraosor to blow n Bt ro%:a of r.lr into ‘ha 
ooan ‘urnoco. 'iha air wan; bubblad ihrou^^h a 
water containor to raraovo any oil th^t It :rir.ht 
hf^vo pic*'ed up In t)*.o conprassm*. '•'Ven *hlc 
arraa-socnont Hd not cool tho “'urnacor ouloirTy 
onoufb to portlt contlnuoua ocaraMon of tl.A 
reoordlnff «C{uli'-inont . Mora rapid coollny of '..ho 
furnscer ffllfiht tho llfo of thf? j aa tlnf: 

oleui^nifc 80 it appoare that aexinura. proO'Jct ivlty 
of the app^a-atuu can bo obtr.lri^d only by adding 
•T not bor f urnace . 



ahp r?’ g 



A nusjbor of to^t rune w«r« wnd© to d«tor;'^lne the 
Cteprc^ to yfhlch alumlno, tb<? Inert fstsindrrJ ueod ^.n all 
tho testfc, bec*ir« hydrated throu^ih i^d^orpt Ion of Bt.Tcs- 
phorlc rjo'c-turo. In Ihoee toft.B nluolna rrevlouoly 
ho^-ted "nd then storatS for revorrl df>ye In hc elect: Ic 
oven "it oO°C v>>.u usod at* th>3 toBt, cntoria"' and aluntna 
honted to h^tva'^n "^00 and JuPt before ’ha tart 

wee used oa tho Inert t'tondnrd. The therTorm-^^r for 
the-:© curves were c* rat ,"Vjt Ilnop wHh no «ndothero*c 
pea'^' to VrilloKte loKa of adsorbed water, “oreovor, 
reheat of ♦he cater lad nedo ae £oon ''ft. or 

1 he ori^lnrtl '■©kId f<r the ir-n^ple holder and i?mrplo could 
be coded g'lvo tharTiorrar:.? which co'nclded »x?'CtTy with 
the orl;ia"l tobt tharr.o^-'rfi:.’j*i . .'Inc© It ceonfip unlikely 
that those sr-mdos while cool Inr raddly fro® 110C®C 
to rooc tentporature could adsorb tnuch sdrture from the 
pt'icp"'here of a hooted labcralory, t)iln cdncl Jonco of 
Initial .*>?■''’ ro'n'»r.t thorT,o.y:ran;^ 1« occertod as ovldonco 
th" t. t h* crli'ln-'=l ♦Oi^t did not d!*'ve off KfOlr+^^ure ot 
c ur.l'*ora r-.te threuehout tVse heating ranve. 

It 1 e l.T-ocrtaot to note that tho coincidence of 
the dif fcrentlHl thercKl curve® froa initlnl and ro- 
r.0?.t l«PtE of Hlu»nl.»c prove fhe-t t hi « (riP*orlal potlcfios 
tho third theoretical rO'jul reran* cf dlfforontl.nl 
themjfil. toi’te. 
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• -- • v(-.r'> h :r'<iK'\ ' r '.-r- , T -fvj 

T< • : • ] r / ^ V AH i.^ 

h:*?. Vjoor* /’'tr'nd ay :.n1 .‘Mt?? (1; th^’t 

lh*> *r‘;rr.c. 1 ' c' * v’ iy '^f f-:S v'jm r' ■> :r'Jns‘r>^-l 

(Hr> -n^i^t-ur-^d ei^hex* by th*» '»rs‘.' xindor the different 1?1 
t her Vi I cur% 0 -;r by th« 1 1 1 vide of tb.-' ourve', la 
orr'-ix** 1 :5.r- 1 tr- t/i'» r.'«*Pi' of "'Yiu ?1';. us til. It o'* Ivg 

oil? 1 jr 1 p a:' t constitution f\n i:n"r!''’wr. ->ip’ •>,■> ir. 

pc-'olbta t.hcr'o'^ono by coT;n*’.j'inr '•)■■■*•' ‘hon'TOiTon 
of ■*. ho uU.'*oo'xn v/tfh f hernoa'.rsrrt-'; ’'■ror°‘r' 0 ''’ for 
we’r.ht - o^' ’•nown pure T' th-n ‘ur.p'’ 1 tuf ,o of 

t ho un' Ti "5 ‘■•*n "jot '^r I 1 * s th?r"oc;rri'’»., '■>•■ ♦ho '■ t*/''r'or*’ * upo 
03* t cr-^r'ic* «rl Kt ' c p'sectlofi of r rxr,r.: rur^- rlnorol 
a^-tcheii thf3 e-; 2 { Ittnrbj of a * hereto,’ riirr- i'ov "x" fTrf’ts 
of tho ruro rir.erol , M le assur-j.i tho* "x” of 

the i-up’'? ■.r'ArvuTfx'' -tro nrej'>‘3rr* 'I'n tbo a^r le. t r’o'* of 
clpndnrd our''/on f.ox' novn> o'' rijiro Tdnorfil s 

cro os-Gontlul, t horo'' ••?■•,* o ’unritl t?it ivo onflysl.? by 
* ho dl rCor'^r.M 1 thop”r’'' "oM'-od . 

The col t g of t ho a*'-T'*lG bol.dera u?ou in t ho'’o 
t3i’.t3 hold :i Qf’xlrrjn 0^ oroTf of cl"y nnd 

fi jjI r.i’TU*” of r,(t 3^ n<*C‘'f-s«ry * mvor *h‘» 

thur"ocouu’ oo . It is nocosb '* j y , th'^rofore, *■ o Increnno 
the volii:no of er»n"'lo3 soo.'!‘’'^r *hen f.f "'rone rtand'^rd 
ourvoe '“or vol'hts lo«o *h*n C.^ 'r«"a -^ro to be ob- 
t.’i'r.oh. A. con;» i'1 erp *'? « nnobe'" of toPtf* v"*re to 

•ho offoot on 3 ho therrul reaction:* of '^.ho 

( ^ 0 ) 
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sn r.j. 1*1 of Tlx'ln:', E.1u"lr.fi wlt.h th<? ruro clfty f;! r.or'^ 1 » 
•r^Gi’lc n ctroloun jiHl i? H-1? 

was uEcd for rhf‘5'0 toulr boc?iurc I'-rro, we"* 1 

doflned Ions of this iiatorl^il. *-'ii?urc 1 ahowe 

t-horcc *i'fv;cs for n O.fO'^'O -rfr of 1 ■* oy? Ito 

5i-l? nrl *'or Oio nf ”-1? iitrGd v“ry*»^r" 

f-'ht 1 . 0 ^ c 1 V r * 'H5 . 

liliilllH- 111 111 n i--,- — -■ ■ ■ - ^ 

ihooroticftl 1 ./ <■ 1 ? of *ho h« * h'llt'nco 

CGnt.or of ’ ho lo *•* '’.o’oO by ''iri'lt ^ »-r< (l) 

h3 n t r’ t th ^ r ! r* 1 



1^'ircr'is ovrve 1 g r ) o'" orM.on^i t M-.o 

*ri 5. 1 • or i o'" < 

^.03'’^ undei- 'ho curvo li co!^)vllrn- by th-^ 1 
fjhopo of 1 b'5 curv??. viin*^ Iti’ 1 5 VO PM‘*‘Tyrlj of r 
on bo - Ip of ^ ho rntlo of t/nn uo 'n^ corv^ 

of MiO *’i «'> ‘ or 1 *1 tc r«rotj uridar o*^ :iir® 

li* h«^r co’'’ hy ■**ho fpot 

r.or^^oa-’ of “ho curv--^ of p cr:jn^' 0 r 1 te '‘r‘» 

r }' r 0 1 r 1 ^ ^ 1 c of V* o'lrvo? of ^If^o^ort. 'jr^ f:j • 

tt ooo ^r»c^ ry ♦ t h * '' o vh'r'^- r or* 

• ' onr *'ht^ ('!urv'^» to be o'^.roor'"^ ‘‘M)- 

curv ? ' ? rn\tr%Hry bound 1 er ‘i<h*c!‘' 1^' 

lopnr^to port lone:. *or * \ * ' 'v t or? h 

to h.h<^ t,o"\lou.? wor-i 'nv^'vrt Ip ^ * 1 on 

of ^ re -ho curv'^ *^*0 ^ t''o t irpo 
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AN*' 'TL-7vV? ’'Tt': -■ 



0 ilr.lA^l 3 » th<i <?rrnrR intw?flucf>3 by ay'’urpt,lcn of ar- 
bltr'H.j-y briunclArlpr. of Xh* by a.<- t ''.v th®.t all the 

curares of h rlv^n .■nat'^tlaX h"vo +ho se’-’ie chapo 
thd oros under* « chvr’nctorlrtlo peak of tho curv'* Is 
proportiorisl to 'h-? praplltu^ie of llie pea'/. 

The ali’lest bP-no fron which *‘c raeopur-’*' t.ho 
U'le of Ih® vrrlnua patvy^ 1 r, of c'erse, th® 

^ero millivolt llr.e. {tcv»vor, If r. t.ont run la 'n.'*dc 
with an Inor!. In bol h ce'la of tho rnpple 

holder It, will uaviplly tv** Vounf. thrt i-ho t.herp;c*c*rasi, 
thoujth il 1? s wtrpdf.'ht lino »'nd Rhovr no thermal 
reactlor.a In the m.‘terl*ilw, dooa not coincide with the 
zero ;r,nilvolt line. Ai’ v-n* vo'nt,?*d nut by K^rritt 
eni Whlto (1), two f acI ojv — the n'p.tlvy therasnl con» 
ductlVltlGsc t\nd rolstivn rpocl'^le hontc of tho i-.nrnple 
and ttrs.ndr*i-*3 ^flf.tarlrwlt — p.ro roFponr.lhlo for thlc ila- 
;.lace 2 ;ent of the actual barn lino wh'ch tu-* b? ut»e*J 
for measur^'R'erst of thermal roao*^lon9. ''©rrltt &r.-l 
/thlta corr'^etly corioluhcd that th«* location o** thle 
d.leplace<l he*:« 3.1 1 4^ '•ntlroly o funct Ion o'" t‘*.c 
t»a*cr;-’a ( jvnclflonlly Me ot-;*- .>'• ooproo' 1 o.n , 
vcluT.e cf **i“ t *»rl al f , nr* In ?l7.e, an'l cl her f^etc-rr. 

?f Ovoi*n'j,.o*f. the i.riKrPRl cor-duct Ivl t/ of the oh*’ or' *. "^ o ) , 
O'j.l ’'007 t’le nt^ -nl *• !J*n* o* M:o ti ‘■••r'rnl roHC^Inno 

05 i30y.p«;rA(l free tie d’aplaced itn-* h»'*> not 

ftffooted by the niavlriC^'i-rr* , ih*-' ov-'ln*- ■ I’an of *> 

(? 7 ) 
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r* 1 f r'.T^ri*. ini, t o o "•ntur'? ourvo f’or .U'tntlt nt f’nA'ysJ.o 
cr.'^ui'' r.t. j •• vl*;, t,n 'plnr><>-1 s«'Cf> llr.s. 

LI * ' ■.v’C'f- 1 1 , ’■ *rr1t^ /‘ind 

oo"..^ 1'’ rr -• T ' ff :'. '’bio ty '(.'■^ looci .'.I'l- t’r*'' ncoi 

I '■ lO cr tb''‘ " pi.»’j.rnM o” the li 1 ;3p1 ‘iC?d bf».«o 1 1 nt» 

lb '■ horl'1 ntfli (tn-.t 1 , p- r-sTl^s*' to t:. s 2«»ro tI ' lirol t 

lir^) t'^r. ">n’‘ t '' iv.9 •♦•;;«>'rrQ(y}<vc«. ^ +■ 1 ur*3 

'. ti'"-'' '■ ;■? ~f“t ■■ 1 . I" '.'^vr, t.o \j't --r nn »•••>- 

'•-ctlor.. !*• ’•*11 b<? ehov-n tbnt t)'lc in 

ov'or ‘.r. 1 Ti ’"lOr**' necur^i-t? 'fi'.'tho.'? O’*" iMont ^r-r th'^ '!lr- 

;-■'<■ V)' 1 ^ T-..-, \t\'\ ' ^dpcrlb'^'i . 

;v ' '■v-f.i th^^ 1'. T3 t h^^r'^oyrnn 

obt" Ir, <"•'•! oy bn'-. t'r^' nlrmirr ' n b'^Vr^ Ir not 

oo rlly t.o ‘^'.•^ f<iro '»'’l!ivo'’t "*he 

'i.n ul ‘.'It; i'^tv;o-*n t 1 •• ; i «iood {)••>•« nn'^ th-? 

soro 'sllllvobt ' I 0 1 f n r<^'<'u1.t of oban^on *n tbo 
\ o>'n'^uc* * 1 ’ ''.r.ii/or ppo<'*fj,c bov* of th'' 

mt-'r'.’<l n? 1’>‘ ! booocKi. Ar, rnr'^ntly *h(v r nt"\: r 1 iy 
1« *3 function o’* cbo oon-^ * i''r»o Klth’n th*' s^rf^pl o n.ncl 
(lot ?. cb‘ r^otorl oMc o'" ♦ho T.f’.t or!. Jd. bocnur.o i-t »'«\p 
boon obfirvo! tbnt '1 *;>■■♦ cc^'d "! ♦ ’*« rrjy ttlono 

i.n olt!’'.or* 'J ! ooc t *. n^' , f fsv? nl’T^rn.if. vhlch 

oxh.lblt rovorslhlo ronc’*’ 1 one , • tho thor''(>.'Tr-'<ro obt ^l'^nl 
by rnhc'. ti r.y o "o -rpl o ')r*>vtr>url;/' calc ' not or uso'Jl *n 
o. 1 f ■'■®r!ti ‘ '.‘31 t r. •»r«i; ' tost tp r\ '’tr'drbt lino f*"*.il'r 
t.c tn't o'.'ir'lno'l for zTi.r.jtjf" on! 1 ! 'rr? t.ho f or '■•''' 
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for tlusil'i. ->cc»r. ♦^o norwalTy bo d 

<.>;o zoi''"' r;}. i 1 iv'jTt, lin5 ftr:d lie ot an r.-nr'’« in It. 
. ' /.c-fe tbe ’.!•.<.* t 'f'cff.r/*'.; of « roh*?>«.' tod c''&y sa.urle 

If r: fVr»iiv;'.i llna It \ti^7 be irH,.'u;ted ‘h-1 M.-e eiay 
lo.of-. Uo in<?r''ii' 1 *vcMv).ty <;lui'ln-\ Initial not^tinp*: 

to aTi/ olorrlocer^onl of roh««-t t r.i?r’.)o;;r«Ri 

froT I .';g 5":r'. 'Jilllivrl*- 'In-'* roprefontr a >‘l 5 f*f once 
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ijri Is , -i* ^ ;o *. i *' ’’•■ir Loti, t ronr'^ay* 
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ml i.llvr’.\ ll '■•.«, c;f ^re Vnori'-'ori'n-’'.. I'' ♦he raboat cuin”? 
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'r;a’iyced, by roho'it * ohci' r><-'n’, to loca**"!* ♦h*’ '’Ib- 
pLftC«d b'<vo lino, sn^ , f oi'tur.f.tc ’.y , thir Ic rot 
necayp ry. ovlously 1 f ei nunbor of ’;ro 'o b.o 

i'.i. > ■» *1.0 It Vrltt rurrioj> ♦o ro'“<?"t 

onl^ 5 f ?•;'•■: 1^?' In cr<l>^r to Ipfirn v'r’c' r/or*l''nn 
of 'I'.o th-’r .*r‘> •; o' *n'’t o.r.torir'' 1 * e ,.s Vr-’ I fipl 
bi r ” 1 * '»o. ^ Tl. tV"o "''■■!.* *i’* "1 c^r., 
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»-’0 ..--t:, TM V _2 V- '■ ifjy .■" v ~.T*r* 
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oo/.ir-aritE of s otrfi.'i'^ht lino, ■"bo o.uH orn fnunl no 
ov'cloi'co »o 5>rt thot thin vY* r* occuroi *ro 

r?po.’"'*oi horetr:. "’‘t \tr-.e. notice*, hC'^ov'*", 'h«t 

*!.*■* ''five t lely ocettoned r^tfuTtn 1 '■■ *he 

To- or tei-'p'^rH* uro rnr.ron ani itonei'olly yf:v 3 "oro 

orr.r i r tf>r.t rof.din": alcove 200^’'', ’rrll'*r''y, ?na''»y of *ho 

roi'-i” t curvoa deviated fr"" o i?trnirf't lino ‘^nt.y below 

2 '‘in.' did not t 5'urthor to*'*-fi *0 de- 

torinli"* whether Vnor"' <Ilf ri oulblcj 'bf'o- 3 

f 2 -v) 



V 



T KV T>T r T .. a > i ^ OB i' W VAT 10?; 3 



jhift ill thR 'b«9« lln*? or merely n continuation of the 
<1 irricxU tl cb repcrtol by r^errStt yjn»i in obtalnlns 

confiiet.ent differential thormal curr:?n v/lth the 3 75C 
watt furnaces. 
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'^Iffercntl?! ther^oal curves "ro prenented for 
five of the r.lnerrls nov accepted In this ccuntny (.«ee 
reference 3) cb st^»nd'vrd r-'f^r^nco clay olncrnl?. 
rhPic curveis hove l>e<>r5 ch'/c'^^od and round to coine’d© In 
general share with curve© dcrlvo<l ny otter.'} Ceoe 
roferercas 5» 3) for *■}» c.^<rr»9 n;*!t'>rl"lo . 

tailed chflckln^ of th-aae cui-vos- with tubllohed curve© 
hr? no^ bean pcarlblo baci'u:-o of ro-o unorvlalncd re- 
liict'^noo of otnor Invest I w'nt'Orr to iitibllsh nujcerloal 
vsluo'j or tc'ilee for their ourron. ."o *n«ny variables 
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af'‘'n'*t the ra ".n i t c or t r© doricc'lona of the 

theri.?! ouir^c ♦b-t oractlcnlly, 11 1» noconF<*ry 
to dvvelor cA anderd eurn'ee for each (•-•"•arr tua set up, 
hence It Ic consllered that tVic prJ.’sory vnlue o'’ lub- 
liohol curves .Is -or ahapo r'ofer'^nce only. 'ha C'Jtv<*g 
prosanta ' hard n are ap '11081)10 at' ytand^rds for 
•u»'n'. I* ttlvo «)irlyf; '..? vndor the following coirJl tlonr. : 
The curves are for ♦,OJ'*a rr?a<plos -n 
gralno of v/hlch vas« a kDO neat! rlevo. Treireat- 
o.cnt, neatl-'t-' rr.?-o, dattre© c*" oorrr'ctlor. hr-vo haon 
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In 'iny o' m-.- cl'y vlnoi-r’-a ‘setod. rh« vo’’ t n-wri 
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